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mm* 

m^ms] mfm^&rt &m?mm . 2, 3&#5 jcj*-ry^ ;ns 
1 ] if &m 2 izmmn b u/\ n~^mw^A^m\z^^r=. 

bo 

[0001] 



1 
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[0 0 0 2] 

[#M#fFl£itU] H**S^X^|*, ^4 5i, fg6#, 3 8 1 - 3 8 41 
, 1 9 9 8*£ 

C#4f HF^CIR 2 ] 2 8 9i, 1 1 6- 1 1 91, 2 0 0 0^ 

[##ff35Ci^ 3 ] *>f 4 13S, 13#, 2 1 1 - 2 2 51, 200 1 

[##^i4] -fe;K 10 6#, 3 8 1 - 3 9 01, 2 0 0 1^ 
[##fF^M5] 4 16t, 14#, 1 9 9- 2 0 21, 2 0 0 2 

[0 0 0 3 ] 

n-*©^*£ftM^£2iV^%><Z>#&& 0 rtf>#i£te, #<<£> ig^^T 
[0 0 0 4] 
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Ax© h L/A0-Xf»DN AIB^I&jpJML/T, CDl§Mffl,fr 5>mRN 

[0 0 0 5] 

5T'g§^$tl^T 1RUT1 R3©AfD 2lftt'fe§L-7^ 
BBasSJlTV^. 4 Kits G.gaS©at^«yhTfeS > 

a 1 5, a 1 6&tfa Z 3^±|B-H-l***#©iRliS«CH-^LT V^S i il««IB*a tl 

[0 0 0 6] s ~ 
[0 0 0 7] 

c 
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[0 0 0 8] 
[0 0 0 9] 

1 5 (M&miz&n zm&m^ D , al6 (IBfll^iCfcttSIBM* 

#2) , aZ (BB^mJC«tt*BBM##3) &#*&JBS*fcttll&, 3gb<J£, a 
15 (BM*CfeW6BW#f 1) fcfcfcJC, ^-^-f.-fe, ^1/^^9-77 

-73D^- (Molecul ar Pharmacology) , ^5 7i, 
1 3 -2 31, 200 0mzM7X&tl& a. 1 6/Z^^7lSf (SS^iCfeW 

-5@S#1##4) Sr^»^S*fei|IIflaiCfeV>T, ft^»-otfe§TlR3 

*;h^TlR3iafttt, WfU»*»B3fcT-fe*ltf, #lC^*l & E& IK 
T-ZAyV. TGENBANKj & £jCBgjg*3 % © £#JM^£ Z\ £ 

tffcotfc.fcV^ Zltl^CDMflM^:, ^J^(i T 1 R 3 iCa 1 5, a 1 6 

/<*#-T*#8^£i±Sri:;tfT*#.5o fcfc, ±fEtf)a 1 6/Z^^5iai (IB 

[0 0 10] 
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0fl§« RCB 1 6 3 7) *ff§#2:tLt^f)f> 

[0011] 

*I§B^T'MvnP>4xS h UAn-x^#;£#§^$-fc!r£;£?£h Lttt, £iT> ± 
ts^ilTii, dn Ao^pxii-SP^fb^^tCcfc y Mtsm mm 

(Dtf J ADN A, mRNA^KttcDNA^f), A>f #V If- i/ 3 
[0 0 12] 

_tfE<£> DN Atcn - h UAD-^^^eKS:0fl&j^-blC^Jg$i± 

vn 0 
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[0013] 
[0 0 14] 

^tSI^tCi'J, MSSrS^SKS, Mill ^ n -^ttlRSS 

©is,^ tfi uo-4. amj t*z<bmv&toVLi&tf&i}fr*/VM*yikmm 

[0 0 15] 
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^ISt 5 mMW±»S 5 0 0 mM©«SHTfi||!gBliTf*S. It^ot, MM 
[0 0 16] 

[0017] 

[0 0 18] 
[H^M 1 ] 

[0019] 

<GgeSat^-^ Mflfa 1 5 & 3 - KtSDNA©Ii> 

V^^f iffieiifiMlWE H I - 3 (ATCC No. TIB-6 8 
) fr£>. #&fCb£:#H\ mRNA^^tfRNA^iffifib, CLCD R N A 1 n 
zfrh. 12. 5 pmo 107>^MW-^7'f7-i:bt, T.b'yZ 
^'-^©ICTIT^SI^ r^-;S-xi"J^M I RTJ T% 4 2 
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Utf?** 1/7— t? IK* 'JIfitSRNA&iMiU PCR©iIM0 
cDNA&ffc. GSeiat^l--yhal5DNA (@H^!j^CO@H^j# 

-^6) ©5' ^(ddn Aie^jtcM^MH i n d 1 1 i wmzmz^tii&mm 

NA®i#IfCfftlBg^i§No t H3jmgP^$:^ti^SWJ5:#^bfcPCRMT>^ 

T'fe-£>^Si& fLA Taq D N A zK U :7 — 1?J {C j: U , i^&tC b fctfA'v P 
CR£?TV\ GlfiIal5^n-mDNA^„ 
[0 0 2 0] 
[«M 1 - 2 ] 

<Ggeia 1 6/Z^^756f^3- KlT-SDN A©M$g> 

tl h#fl'f4ejfe^**m^HL- 6 0 (ATCC No. CCL-2 4 0) 
XKU9 3 7 (ATCC No. CRL-1593. 2) Si£lCLfc#VN 
, mRNA^^tfRNAMiil, Zl<£> R N A 1 n gfrb.. 12. 5 p m o 

m<D7£^&mT*&Z>ffi§' a % s FX-rf-X? U I RTJ 4 2°Ct5 

0^r^^1"^^^{C J: ^Uh7>KcDNAMLfc„ 3f£M#, S 
j£&CLfe2>Hv 'J/K^^UT-ifltC^iJRNAlri^gL, PCRCD^MM 
fflcDNASIL £fc, GSSIal6DNA (@B»ttf>ie#I## 9 ) 
SfilaZDNA (@B^CD»!I##1 0) £#3^<, al6©TO3F>^ 
fiODNAM t^t)*.S«t^2 0 2^e > 2 2 ltt©ffi^5' {RUfC, ftj 

ranH i n d 1 1 itymm&zfiMLt-pcRm^y*-?^^ (iB^m© 

IB^'J#-t 1 1 ) > a 1 6 <Z)^Sit# 1196^^1211^ T'0+gffi@H^J(D 5 ' 
ItCa Z(DJSS##9 4 6*^ 9 6 0 £ T*tf>*B*iSe#J b 7 > ^"fe > X ^ 

7>fT- (Sg^m©@B^J## 1 2 ) fcf^Lfe. a ZDNA§#^<, 
S^!»C£tt£g2?rj#-5§- 1 0®MS#9 4 6^69 6 0 £ TCDlE^Jtf) 5' {IRC 
a 1 6 1 195^6121 1 $.T*<DmmZtt1JULfcPCRm'Zy?.7 

7>fT- (IB^mcOiB^JS-^ 1 3) , aZCD&SS^l 0 6 8)^6 1 0 8 6 *? 
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V- (@a?lJi©@EWf 14) £f«L£o Ill?,cDNAMPCR^7>f7 

-£fflv^, gaitt^ai%©Mtt d n a 7 - € isa^ itl 

A Taq DNA/K'j^^-lfj J: tj, S^tCL/^^^^-tl^tlPCRS:^ 
WC Ggetal6MG5eiaZ5:n-Kt§DNA5:#t 0 r*Hb£*Iif 

JCPCR&ffV*, »1 2 0 0 bp'©ol 6/zap^7Sei?:3- KtSDNA 

[0 0 2 1 ] 
1-3] 

<G59Ia l 5&tf a 1 6 / z * * R ZPkftmtZ * * # - ©*SS> 
&m<**-t.LT. ¥=l-UT-( J/^WttaUSs^, EF-la (jMH^O 

- P E AK 1 2 fOtlRfllS P e I TOgPftfCftMSPii E c o RV 
«JWT»fi&#iDLfe»3S^^^- PEAKS 1, WpEAKS l©«Kilf 
KSPfiB amH I (C $ ^ (C E c o R V0J^^»fi|Se$:#iO$-tir^B^^^ ^ 
-pEAKS2^[afe*H«lt„ £1% mMi-it'ffeGsat 

a 1 KtSDNAXIimWl -2T»#feG5aS(a 1 

^7gai^a- KtsDNAS:, -tn-rniWKaijisH indii ix.&n o t 

I t??gftl/, p E AK S 1 X&P E AKS 2©H i nd I I I RXfN o t I 
g{Cg^:bfc!ij«oT7'f^->3>U GgSSa 1 5§£H£=i- Kt5D 
NA^fASUfcpEAKSl, &t>\ GS0Ro 1 6/ZgeS&3 - Kt5 
DNA^Jf AStlfep E AK S 2 &#fc 0 #ClC, GgfifCa 1 6/ZSai5:n 

- KtSDNA^fllASftfep E AKS 2 gfiRilE c o RVT'Mftl, 
^-^-M^^ilfetCGSe^a 1 6/Z3f*^g£jf£ri- KtSDNAIWI 
^tfDN AWftf &W5SU ftl$:GiaSa 1 5g£«&3- Kt5DNA*« 
JffTA£*l£p EAKSl©Ec o RVMMiftWMfC, 

-fd*-$/3>U Ga 1 5&tfGa 1 6/Z^r^7gaRS^tS^ d»- 
rpEAK/EF2-Ga (15 + 16/Z) (EI 1 #J8D = dSffl 



9 



ttt$E# 2003-3007533 



#2002—321887 



[0 0 2 2] 





GENB 
ANK 

X«# 


a* 


5' 3' 


## 




al5 


M806 




CGCAAGCTT - 
TCTGTGAAGCGCCCACC ATG 


#7 


Hindlll - 

a 15 ( 26-45) 


32 




GCATTACGA TGCGGCCGC - 
GCGTCACAGC AGGTTGATC 


#8 


Notl- 

al5(1152-1170) 


or 16 


M639 


fch 


CGCAAGCTT - 

GACTGAGG CCACCGCAC CAT 


#n 


Hindlll - 

a 16 (202-221) 


04 


CTCCTTGTTTCGGTT - 
GCTGCCCTCGGGGC 


mmm 

#12 


aZ( 946-960)- 
a16(1196-1211) 


aZ 


NM 
0020 
73 




GGCCCCGA GGGCAGC - 
AACCGAAACAAGGAG 


#13 


a16(1195-1211) 
- a Z (946-960) 


GCATTACGATGCGGCCGC— 
AGCTCC TCAGCAAAGGCCA 


#14 


Notl- 

aZ (1068-1086) 



[0 0 2 3] 



[0 0 2 4] 

immw2- 1] 

<T1R1, TlR2MTlR3DNA©Ii> 

SF^MC 5 7 B L/677^ 1 6EJ: »;#*BHW&2. 4 g ££PftL£ 0 S&IC 

, 12. 5 p mo 1 ffl5>^AAW-&7"5>f7-fc IT, S&&Cb7c#^ 

, * h : 5&i?-ym<n&^BmT°2b$>i%§ t n£ r*-/t-** y ^"h I I rt 

JT', 4 2 °C 7? 5 0 frffiBLfc-t&Z. £IZ&*), S|Uh5>KcDNA L 
fc 0 #&K:LfcAHv UjK** 1/7— IfltCfcy RNAfci*^»b 

, PCR©iiffi©cDNA?:#fco #C&C, 7^Zfl*ffltra#T 1 R 1 ( 
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mnmzisvzmpm^i 6) , tir2 mmmic&ttzm&m^ i d m 
tir3 {mym\zisrt zmmmm &) ©DNA^f^c, gen ban 

Kf I -^^-^^cg0$4^TV^-g>DN ASE^iJ5:%i:(c, mten K>tf i£tf>S&«Bi 
>#5e©ffi»*l6B!WK:iW»**N o t I Lfcr >^ 

^*fclR05©*ft©14DN A/KU ^ ITL A Taq DNA/tfU 

{C «k y, ^«SJCLfe*«v^PCRS:4fv\ 5 '*3glC0JPS^E c o R 

nzura&fc. 3' mmzmmmmN o t iwmm&zm-tz. tiri, ti 

R2XtfT 1 R3 & 3- KtSDNAS^fe. 
[0 0 2 5] 

18^? HJfcM 1-3 "eJS^fclB^* *- p EAKS1 fCfcVMT, 

iB^r tttifi? r* & s tr n - n v */ y mmm&* & * * v -y > > tfttans-? ■ ( 

>f >tf hn^a:>*±J!fc^CD38^/<*# --p RE P 9 ft*) fcf&JK** 
rpEAKSNlj %«j*lCj:»Jf^3SLfe„ #*&383i©*-£iCte, H»J2 
- 1 T'ifcDN Afc^tl^ft, WiiEcoRIitfNot pE 
AKSNlCDEcoR IMNo t I ©ffitflCfjfSSlC b o T 9 >f V 3 > 
U t*SS#TlRl, TlR2X»TlR3M©»^^-5:ffc (02 
*flfD o ft^©#^lCtt, P EAKS20EcoR I o t I GD&ttlCVi 

fn^cDtftsgft&iAbfc^^^-s:, mmmmE c orv«ut 

, ^n^-^i-Ii&tft^gftgag&a - KtSDNA^tfDNAKr^r 

ZmmL. £*l£1fl*g§#«&«&:3-- KtSDNA&^tfpEAKSN 1(7) 
E c o RV1W»#*^JWa$ffilC, «l^ot7>fy-i/a>U T1R1 
RtfT 1 R 2^5§Jg^<^^-, T 1 R l&tfT 1 RS^M^^^t- MT 1 
R2&t>*T 1 R 3 ^S&SI'** fcfc, f fflLfcPCRffl^^T-© 

-K^^*2{C^-r o 
[0 0 2 6] 



1 1 
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GENB 
ANK 




PCRffl7-7-1^— 

5' 3' 


s# 


IS # 


T1R1 


AY03 
2622 




GGAATTC — 

ATGCI 1 1 1 CTG GGCAGCTCACC 


#19 


EcoRI- 
T1R1 (1-22) 


GCATTACGATGCGGCCGC - 
TCAGGTAGTGCCGCAGCGCC 


#20 


Notl- 
T1RK2510-2529) 


T1R2 


AY03 
2623 




GGAATTC - 

ATGGGACCCCAGGCGAGGAC 


#21 


EcoRl - 
T1R2(1-20) 


GCATTACGATGCGGCCGC - 
CTAGCTCTTCCTCATCGTGTAG 


E9JS 
#22 


Notl- 
T1R2(251 1-2532) 


T1R3 


AY03 
2621 




GGAATTC - 

ATGCCAGCTTTGGCTATC ATGG 


#23 


EcoRI- 
T1R3(1-22) 


GCATTACGATGCGGCCGC - 
TCATTC ATTGT GTTCCTGAGCTG 


#24 


Notl- 
T1R3(2555-2577) 



[0 0 2 7] 



<#«-H-WcS*<*»3S*JIB©W»> 

*I#Jl-3t#fcGieial 5, al 6/ZJp^5iei («T, ^Gg 

2 9 3«fi«t RCB Nol 6 3 7) C, S^©UjJ<7x 

-Ya-s/^-rAXfcfcjR^, ffia* rtr a-n?^ ) img/imtsi 

0%9 2/l»^Jft»**©^^'y3gfcSg*/h*il!l (D-MEM) -eflMBfcS 2 x 
10 6 I/mlt'lilfcO^, ^7^f^^t-H^«bfeo 10-14 

rcDjfcHfl&lC. ill 2 - 2 t'ISlfcf T 1 R 1 , T1R 2 

Xl$T 1 R3 &#$fi383ifl!0>$§JS'<**-, T1R1MT1R2, T1R1J 
tfTlR3, Xtt, T 1 R 2&t>*T 1 R 3 &&38^M ©18^* U 
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£>'x J 5 0 0mg/l 1 0%^^HMi5: ; lt§D-ME 

TV^Clh&S&^RT-PCR&tCj: U, m R N A 3! £5tfg U 

[0 0 2 8] 

>y l/T'n>^;i/rL> h^^T*^f#Lfe^> 0. 0 5 % h U >, 0 

. 5 3mM E DT AMCJ: Ui!fi6$-&> 1 0%^>J6MI^TOD- 

MEMMcwiii x i o 6 <@/m i icgau # ? A^mi^ai 

t'^^U^a^-^D-^tti^ip^ TFluo-4. AMj 
l2^Mh4^J:9{C^]!lDt, 3 7°CT*3 0-9 0 ftmmm-t Z> £IZ J: U, # 
;i/J/^7Atffi^ rFl uo-4. AMj $:»]S^(u^yji^tfc, 3*l&> 1 
0 mM HEPES (pH7. 4), 130 mM^-fb^" h U 9 A, 5 . 4 mM& 
-fb^U^A, 2mMMA;i/i/")A, 1 mM&'ffc'Tif * 5. 5 mM D 

o. i %yi/ikm yn/7§ 1 mMif;i/if ym-f- b v 

l&Z*MMmm2. 6 7Xl0 7 I/mli;lSL 1 0 0 ti m* v i/3.X*mi& L 
, 2 5°C?3 0#jf£SL££t ^^Xdrzi^>yh (HiZ^m ($0 Ifcrc) \ZM 
WSI$:2mlAll> £^#ft^ft (H^^m ($0 ffiS* TH I 

TACHI 6 5 0 -4 Oj Ct^Mfc. 
[0 0 2 9] 
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67ml»U i6&j|BM«4 9 4 n m, f«I5 1 6nmt©f 

[0 0 3 0] 

[*3] 









3SEA 


T1R1 


T1R2 


T1R3 




P— X 




O 






O 






m 




O 




O 




& 


M i 






O 


O 








O 


O 




O 




m 


m 


o 




O 


O 






m 




o 


o 


O 




*r 










O 




m 


m 




o 


o 






m 


m 



[0 0 3 1 ] 

T 1 R 2&£>*T 1 R 3 K £ ^ T , M?'f£2>^m£*l 

fc 0 3<Z)^^tt, h L/An-X^^tCfeVNTli, T 1 R l&t>*T 1 R 2 

[0 0 3 2] 

mmm 5 3 

mmm^izis^x. Gsesat^-^ hat^ftT 1 r3©*ot 
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[0 0 3 3] 









# 




IS 




IS 


*r^*l — X 


IS 




IS 


xgxui — ;u 


^ 




IS 




IS 




IS 




IS 




IS 



[0 0 3 4] 

[0 0 3 5] 
[^WJ6] 

rUIRtf>9 67tV-f*D^l'- MC, HSfeM 4 T*a)|$( b fefflflMfttt 0 . 1ml 

^lC##tL£ M/An-XSMt, "T 1 mM, 2mM, 5 mM, lOmM 

, 2 0 mM, 5 0 mM, 10 0 mM, 2 0 0 mM, 5 0 0 mM, 1 , 0 0 0 mM 
, 3G£2, OOOmMH. lml«it, «l6t7;i/^:7 U- h ffi SS&&3fc 
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J) tCiU, i@ifi4 9 4 nm, fMl5 16nmt«U ^^©Si 

3k 5 {C^^ o 

[0 0 3 6] 



hU/\P— X 
iRS(mM) 




0 


0 


1 


0.2 


2 


0.5 


5 


10 


10 


19 


20 


29 


50 


45 


100 


82 


200 


159 


500 


421 ; 


1000 


670 


2000 | 


720 



[0 0 3 7] 

nftBfcfcy, 5 0 0 mM£T*«[Mi££^LT^fc 0 Ifc^ot, -CD^li, 

5£ T* £ 3 r £ £ ^ L T V ^ Z> 0 
[0 0 3 8] 
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[0 0 3 9] 

SEQUENCE LISTING 
<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 
<120> Trehalose receptor and method of detecting trehalose 

<130> 100972 
<160> 24 

<210> 1 
<211> 374 
<212> PRT 
<213> Human 

<300> 

<308> GENBANK M80632 
<400> 1 

Met Ala Arg Ser Leu Thr Trp Gly Cys Cys Pro Trp Cys Leu Thr Glu 

1 5 10 15 

Glu Glu Lys Thr Ala Ala Arg He Asp Gin Glu He Asn Arg He Leu 

20 25 30 

Leu Glu Gin Lys Lys Gin Glu Arg Glu Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

Gly Pro Gly Glu Ser Gly Lys Ser Thr phe He Lys Gin Met Arg He 

50 55 60 

He His Gly Val Gly Tyr Ser Glu Glu Asp Arg Arg Ala Phe Arg Leu 
65 70 75 80 

Leu He Tyr Gin Asn He Phe Val Ser Met Gin Ala Met He Asp Ala 
85 90 95 
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Met Asp Arg Leu Gin He Pro Phe Ser Arg Pro Asp Ser Lys Gin His 

100 105 110 

Ala Ser Leu Val Met Thr Gin Asp Pro Tyr Lys Val Ser Thr Phe Glu 

115 120 125 

Lys Pro Tyr Ala Val Ala Met Gin Tyr Leu Trp Arg Asp Ala Gly He 

130 135 140 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

Val Tyr Tyr Leu Ser His Leu Glu Arg He Ser Glu Asp Ser Tyr He 

165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 

180 185 190 

Asn Glu Tyr Cys Phe Ser Val Lys Lys Thr Lys Leu Arg He Val Asp 

195 200 205 

Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu 

210 215 220 

Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

Cys Leu Glu Glu Asn Asp Gin Glu Asn Arg Met Glu Glu Ser Leu Ala 

245 250 255 

Leu Phe Ser Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Asp Lys He His Thr 

275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Arg Arg Asp 

290 295 300 

Ala Glu Ala Ala Lys Ser Phe He Leu Asp Met Tyr Ala Arg Val Tyr 
305 310 315 320 

Ala Ser Cys Ala Glu Pro Gin Asp Gly Gly Arg Lys Gly Ser Arg Ala 
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4 

325 330 335 

Arg Arg Phe Phe Ala His Phe Thr Cys Ala Thr Asp Thr Gin Ser Val 

340 345 350 

Arg Ser Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 

355 360 365 

Asp Glu He Asn Leu Leu 
370 

<210> 2 
<211> 374 
<212> PRT 
<213> Human 

<300> 

<308> GENBANK M63904 
<400> 2 

Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 

1 5 10 15 

Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu He Asn Arg He Leu 

20 25 30 

Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He 

50 55 60 

He His Gly Ala Gly Tyr Ser Glu Glu Glu Arg Lys Gly Phe Arg Pro 
65 70 75 80 

Leu Val Tyr Gin Asn He Phe Val Ser Met Arg Ala Met He Glu Ala 
85 90 95 

19 mil#2 0 0 3 - 3 0 0 7 5 3 3 
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Met Glu Arg Leu Gin lie Pro Phe Ser Arg Pro Glu Ser Lys His His 

100 105 110 

Ala Ser Leu Val Met Ser Gin Asp Pro Tyr Lys Val Thr Thr Phe Glu 

115 120 125 

Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly He 

130 135 140 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

Val Tyr Tyr Leu Ser His Leu Glu Arg He Thr Glu Glu Gly Tyr Val 

■165 170 175 

Pro Thr Ala Gin Asp- Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 

180 185 • 190 

Asn Glu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg He Val Asp 

195 200 205 

Val Gly Gly Gin Lys Ser Glu Arg Lys Lys Trp lie His Cys Phe Glu 

210 215 220 

Asn Val lie Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 

245 250 255 

Leu Phe Gly Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Glu Lys He Pro Thr 

275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

Ala Glu Ala Ala Lys Arg Phe He Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Lys Lys Gly Ala Arg Ser 
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325 330 335 

Arg Arg Leu Phe Ser His Tyr Thr Cys Ala Thr Asp Thr Gin Asn He 

340 345 350 

Arg Lys Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 

355 360 365 

Asp Glu He Asn Leu Leu 
370 

<210> 3 
<211> 355 
<212> PRT 
<213> Human 

<300> 

<308> GENBANK NM_002073 
<400> 3 

Met Gly Cys Arg Gin Ser Ser Glu Glu Lys Glu Ala Ala Arg Arg Ser 

1 5 10 15 

Arg Arg He Asp Arg His Leu Arg Ser Glu Ser Gin Arg Gin Arg Arg 

20 25 30 

Glu He Lys Leu Leu Leu Leu Gly Thr Ser Asn Ser Gly Lys Ser Thr 

35 40 45 

lie Val Lys Gin Met Lys He He His Ser Gly Gly Phe Asn Leu Glu 

50 55 60 

Ala Cys Lys Glu Tyr Lys Pro Leu He He Tyr Asn Ala He Asp Ser 
65 70 75 80 

Leu Thr Arg He He Arg Ala Leu Ala Ala Leu Arg He Asp Phe His 
85 90 95 

2 1 ffi§E# 2003-3007533 
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Asn Pro Asp Arg Ala Tyr Asp Ala Val Gin Leu Phe Ala Leu Thr Gly 

100 105 110 

Pro Ala Glu Ser Lys Gly Glu He Thr Pro Glu Leu Leu Gly Val Met 



115 120 125 

Arg Arg Leu Trp Ala Asp Pro Gly Ala Gin Ala Cys Phe Ser Arg Ser 

130 135 140 

Ser Glu Tyr His Leu Glu Asp Asn Ala Ala Tyr Tyr Leu Asn Asp Leu 
145 150 155 160 

Glu Arg He Ala Ala Ala Asp Tyr He Pro Thr Val Glu Asp He Leu 

165 170 175 

Arg Ser Arg Asp Met Thr Thr Gly He Val Glu Asn Lys Phe Thr Phe 

180 185 190 

Lys Glu Leu Thr Phe Lys Met Val Asp Val Gly Gly Gin Arg Ser Glu 

195 200 205 

Arg Lys Lys Trp lie His Cys Phe Glu Gly Val Thr Ala He He Phe 

210 215 220 

Cys Val Glu Leu Ser Gly Tyr Asp Leu Lys Leu Tyr Glu Asp Asn Gin 
225 230 235 240 

Thr Ser Arg Met Ala Glu Ser Leu Arg Leu Phe Asp Ser He Cys Asn 

245 250 255 

Asn Asn Trp Phe He Asn Thr Ser Leu He Leu Phe Leu Asn Lys Lys 

260 265 270 

Asp Leu Leu Ala Glu Lys He Arg Arg He Pro Leu Thr He Cys Phe 

275 280 285 

Pro Glu Tyr Lys Gly Gin Asn Thr Tyr Glu Glu Ala Ala Val Tyr He 

290 295 300 

Gin Arg Gin Phe Glu Asp Leu Asn Arg Asn Lys Glu Thr Lys Glu He 
305 310 315 320 



2 2 
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Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Ser Asn He Gin Phe Val 

325 330 335 

Phe Asp Ala Val Thr Asp Val He He Gin Asn Asn Leu Lys Tyr He 

340 345 350 

Gly Leu Cys 

355 

<210> 4 
<211> 374 
<212> PRT 

<213> Artificial Sequence 

<300> 

<301>SEJAL M. MODY, MAURICE K. C. HO, SUSHMA A. JOSHI , and YUNG H. WONG 
<302>Incorporation of GalphaZ-Specif ic Sequence at the Carboxyl Terminus 

Increases the Promiscuity of Galphal6 toward Gi-Coupled Receptors 
<303>The American Society for Pharmacology and Experimental Therapeutics 

<304>57 

<306>13-23 

<307>2000 

<400> 4 

Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 

1 5 10 15 

Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu He Asn Arg He Leu 

20 25 30 

Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He 

2 3 tfJlE# 2003-3007533 



#2002-321887 

50 55 60 

He His Gly Ala Gly Tyr Ser Glu Glu Glu Arg Lys Gly Phe Arg Pro 
65 70 75 80 

Leu Val Tyr Gin Asn He Phe Val Ser Met Arg Ala Met He Glu Ala 

85 90 95 

Met Glu Arg Leu Gin He Pro Phe Ser Arg Pro Glu Ser Lys His His 

100 105 110 

Ala Ser Leu Val Met Ser Gin Asp Pro Tyr Lys Val Thr Thr Phe Glu 

115 120 125 

Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly He 

130 135 140 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

Val Tyr Tyr Leu Ser His Leu Glu Arg He Thr Glu Glu Gly Tyr Val 

165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 

180 185 190 

Asn Glu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg He Val Asp 

195 200 205 . 

Val Gly Gly Gin Lys Ser Glu Arg Lys Lys Trp He His Cys Phe Glu 



210 215 220 

Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 

245 250 255 

Leu Phe Gly Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Glu Lys He Pro Thr 



2 4 
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275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

Ala Glu Ala Ala Lys Arg Phe lie Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Asn Arg Asn Lys Glu Thr 

325 330 335 

Lys Glu He Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Ser Asn He 

340 345 350 

Gin Phe Val Phe Asp Ala Val Thr Asp Val He He Gin Asn Asn Leu 

355 360 365 

Lys Tyr He Gly Leu Cys 
370 

■ 

<210> 5 
<211> 858 
<212> PRT 
<213> Mouse 



<300> 

<308> GENBANK AY032622 
<400> 5 

Met Pro Ala Leu Ala He Met Gly Leu Ser Leu Ala Ala Phe Leu Glu 

15 10 15 

Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gin Gin Phe Lys Ala Gin 

20 25 30 

Gly Asp Tyr He Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu Glu 
35 40 45 



2 5 
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Ala Thr Leu Asn Gin Arg Thr Gin Pro Asn Ser He Pro Cys Asn Arg 

50 55 60 

Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val 
65 70 75 80 

Glu Glu He Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly 

85 90 95 

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Ser 

100 105 110 

Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gin Ser He Ala Ala Tyr 

115 120 125 

Cys Asn Tyr Thr Gin Tyr Gin Pro Arg Val Leu Ala Val He Gly Pro 

130 135 140 

His Ser Ser Glu Leu Ala Leu lie Thr Gly Lys Phe Phe Ser Phe Phe 
145 150 155 160 

Leu Met Pro Gin Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser Asp 

165 170 175 

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val 

180 185 190 

Gin Leu Gin Ala Val Val Thr Leu Leu Gin Asn Phe Ser Trp Asn Trp 

195 200 205 

Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu Ser 

210 215 220 

He Phe Ser Ser Leu Ala Asn Ala Arg Gly He Cys He Ala His Glu 
225 230 235 240 

Gly Leu Val Pro Gin His Asp Thr Ser Gly Gin Gin Leu Gly Lys Val 

245 250 255 

Leu Asp Val Leu Arg Gin Val Asn Gin Ser Lys Val Gin Val Val Val 

260 265 270 

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser He 



2 6 



ffifIE# 2003-3007533 



#2002—321887 



275 280 285 

His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu 

290 295 300 

Thr Ser Asp Leu Val Met Thr Leu Pro Asn He Ala Arg Val Gly Thr 
305 310 315 320 

Val Leu Gly Phe Leu Gin Arg Gly Ala Leu Leu Pro Glu Phe Ser His 

325 330 335 

Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys Ala 

340 345 350 

Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gin Arg 

355' 360 365 

Cys Pro Arg Cys Asp Asp He Met Leu Gin Asn Leu Ser Ser Gly Leu 

. 370 375 380 

Leu Gin Asn Leu Ser Ala Gly Gin Leu His His Gin He Phe Ala Thr 
385 390 395 400 

Tyr Ala Ala Val Tyr Ser Val Ala Gin Ala Leu His Asn Thr Leu Gin 

405 410 415 

Cys Asn Val Ser His Cys His Val Ser Glu His Val Leu Pro Trp Gin 

420 425 430 

Leu Leu Glu Asn Met Tyr Asn Met Ser Phe His Ala Arg Asp Leu Thr 

435 440 445 

Leu Gin Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr Asp Leu Lys 

450 455 460 

Met Trp Val Trp Gin Ser Pro Thr Pro Val Leu His Thr Val Gly Thr 
465 470 475 480 

Phe Asn Gly Thr Leu Gin Leu Gin Gin Ser Lys Met Tyr Trp Pro Gly 

485 490 495 

Asn Gin Val Pro Val Ser Gin Cys Ser Arg Gin Cys Lys Asp Gly Gin 
500 505 510 
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Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp 

515 520 525 

Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr 

530 535 540 

Pro Cys Asn Gin Asp Gin Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu 
545 550 555 560 

Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser 

565 570 575 

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu 

580 . 585 590 

Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gin Ala Ser Gly 

595 600 605 

Gly Ser Gin Phe Cys Phe Gly Leu He Cys Leu Gly Leu Phe Cys Leu 

610 615 620 

Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala 
625 630 635 640 

Gin Gin Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu 

645 650 655 

Phe Leu Gin Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu Ser 

660 665 670 

Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu 

675 680 685 

Val Val Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr 

690 695 700 

Leu Asn Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro 
705 710 715 720 

Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly 

725 730 735 

Leu Val His He Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly 
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740 745 750 

Thr Phe Leu Val Gin Ser Gin Pro Gly Arg Tyr Asn Arg Ala Arg Gly 

755 760 765 

Leu Thr Phe Ala Met Leu Ala Tyr Phe He Thr Trp Val Ser Phe Val 

770 775 780 

Pro Leu Leu Ala Asn Val Gin Val Ala Tyr Gin Pro Ala Val Gin Met 
785 790 795 800 

Gly Ala He Leu Val Cys Ala Leu Gly He Leu Val Thr Phe His Leu 

805 810 815 

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gin Glu 

820 825 830 

Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly 

835 840 845 

Gly Gly Glu Ala Ala Gin Gly His Asn Glu 
850 855 

<210> 6 
<211> 1353 
<212> DNA 
<213> Mouse 

<300> 

<308> GENBANK M80632 
<400> 6 

caggccctgt gatgtcacct ggtggtctgt gaagcgccca cc 42 

atg gcc egg tec ctg act tgg ggc tgc tgt ccc tgg tgc ctg aca gag 90 
Met Ala Arg Ser Leu Thr Trp Gly Cys Cys Pro Trp Cys Leu Thr Glu 
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15 10 15 

gag gag aag act gcc gcc aga ate gac cag gag ate aac agg att ttg 138 

Glu Glu Lys Thr Ala Ala Arg He Asp Gin Glu He Asn Arg He Leu 

20 25 30 

ttg gaa cag aaa aaa caa gag cgc gag gaa ttg aaa etc ctg ctg ttg 186 

Leu Glu Gin Lys Lys Gin Glu Arg Glu Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

ggg cct ggt gag age ggg aag agt acg ttc ate aag cag atg cgc ate 234 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He 

50 55 60 

att cac ggt gtg ggc tac teg gag gag gac cgc aga gcc ttc egg ctg 282 

He His Gly Val Gly Tyr Ser Glu Glu Asp Arg Arg Ala Phe Arg Leu 

65 70 75 80 

etc ate tac cag aac ate ttc gtc tec atg cag gcc atg ata gat gcg 330 

Leu He Tyr Gin Asn He Phe Val Ser Met Gin Ala Met He Asp Ala 

85 90 95 

atg gac egg ctg cag ate ccc ttc age agg cct gac age aag cag cac 378 

Met Asp Arg Leu Gin He Pro Phe Ser Arg Pro Asp Ser Lys Gin His 

100 105 110 

gcc age eta gtg atg ace cag gac ccc tat aaa gtg age aca ttc gag 426 

Ala Ser Leu Val Met Thr Gin Asp Pro Tyr Lys Val Ser Thr Phe Glu 

115 120 125 

aag cca tat gca gtg gcc atg cag tac ctg tgg egg gac gcg ggc ate 474 

Lys Pro Tyr Ala Val Ala Met Gin Tyr Leu Trp Arg Asp Ala Gly lie 

130 135 140 

cgt gca tgc tac gag cga agg cgt. gaa ttc cac ctt ctg gac tec gcg 522 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 

145 150 155 160 

gtg tat tac ctg tea cac ctg gag cgc ata tea gag gac age tac ate 570 

3 0 ff}|E#2 0 0 3 - 3 0 0 7 5 3 3 
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Val Tyr Tyr Leu Ser His Leu Glu Arg He Ser Glu Asp Ser Tyr He 

165 170 175 

ccc act gcg caa gac gtg ctg cgc agt cgc atg ccc acc aca ggc ate 618 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 

180 185 190 

aat gag tac tgc ttc tec gtg aag aaa acc aaa ctg cgc ate gtg gat 666 

Asn Glu Tyr Cys Phe Ser Val Lys Lys Thr Lys Leu Arg He Val Asp 

195 200 205 

gtt ggt ggc cag agg tea gag cgt agg aaa tgg att cac tgt ttc gag 714 

Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu 

210 215 220 

aac gtg att gee etc ate tac ctg gee tec ctg age gag tat gac cag 762 

Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

tgc eta gag gag aac gat cag gag aac cgc atg gag gag agt etc get 810 

Cys Leu Glu Glu Asn Asp Gin Glu Asn Arg Met Glu Glu Ser Leu Ala 

245 250 .255 

ctg ttc age acg ate eta gag ctg ccc tgg ttc aag age acc teg gtc 858 

Leu Phe Ser Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

ate etc ttc etc aac aag acg gac ate ctg gaa gat aag att cac acc 906 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Asp Lys He His Thr 

275 280 285 

tec cac ctg gee aca tac ttc ccc age ttc cag gga ccc egg cga gac 954 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Arg Arg Asp 

290 295 300 

gca gag gee gee aag age ttc ate ttg gac atg tat gcg cgc gtg tac 1002 

Ala Glu Ala Ala Lys Ser Phe He Leu Asp Met Tyr Ala Arg Val Tyr 
305 310 315 320 
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gcg age tgc gca gag ccc cag gac ggt ggc agg aaa ggc tec cgc gcg 1050 
Ala Ser Cys Ala Glu Pro Gin Asp Gly Gly Arg Lys Gly Ser Arg Ala 

325 330 335 

cgc cgc ttc ttc gca cac ttc acc tgt gec acg gac acg caa age gtc 1098 
Arg Arg Phe Phe Ala His Phe Thr Cys Ala Thr Asp Thr Gin Ser Val 

340 345 350 

cgc age gtg ttc aag gac gtg egg gac teg gtg ctg gee egg tac ctg 1146 
Arg Ser Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 

355 360 365 

gac gag ate aac ctg ctg 1164 
Asp Glu He Asn Leu Leu 
370 

tgacgcggga cagggaaccc caagcgcgac gcgtcgtggc gaggacatac ctccccctgg 1224 

tggccgcgcg tggaactgea ggtccaggag ctgccaagtg gggaagccag cccacaggag 1284 
agagtcctgc ttctactggg ccccaagcca gctcctgtaa ttattcctcg ccttctctag 1344 
tgttggaag 



<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<400> 7 

cgcaagcttt ctctgtgaag cgcccaccat g 

<210> 8 
<211> 37 
<212> DNA 
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<213> Artificial Sequence 
<400> 8 

gcattacgat gcggccgcgc gtcacagcag gttgatc 

<210> 9 
<211> 2060 
<212> DNA 
<213> Human 



<300> 

<308> GENBANK M63904 
<400> 

tgttcccagc actcaagcct tgccaccgcc gagccgggct tcctgggtgt ttcaggcaag 60 
gaagtctagg tccctggggg gtgaccccca aggaaaaggc agcctccctg cgcacccggt 120 
tgcccggagc cctctccagg gccggctggg ctgggggttg ccctggccag caggggcccg 180 
ggggcgatgc cacccggtgc cgactgaggc caccgcacc 219 
atg gcc cgc teg ctg acc tgg cgc tgc tgc ccc tgg tgc ctg acg gag 267 
Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 

15 10 15 

gat gag aag gcc gcc gcc egg gtg gac cag gag ate aac agg ate etc 315 
Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu He Asn Arg He Leu 

20 25 30 

ttg gag cag aag aag cag gac cgc ggg gag ctg aag ctg ctg ctt ttg 363 
Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

ggc cca ggc gag age ggg aag age acc ttc ate aag cag atg egg ate . 411 
Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe lie Lys Gin Met Arg He 
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50 55 60 

ate cac ggc gec ggc tac teg gag gag gag cgc aag ggc ttc egg ccc 459 
He His Gly Ala Gly Tyr Ser Glu Glu Glu Arg Lys Gly Phe Arg Pro 
65 70 75 80 

ctg gtc tac cag aac ate ttc gtg tec atg egg gee atg ate gag gee 507 
Leu Val Tyr Gin Asn lie Phe Val Ser Met Arg Ala Met He Glu Ala 

85 90 95 

atg gag egg ctg cag att cca ttc age agg ccc gag age aag cac cac 555 
Met Glu Arg Leu Gin He Pro Phe Ser Arg Pro Glu Ser Lys His His 

100 105 110 

get age ctg gtc atg age cag gac ccc tat aaa gtg ace acg ttt gag 603 
Ala Ser Leu Val Met Ser Gin Asp Pro Tyr Lys Val Thr Thr Phe Glu 

115 120 125 

aag cgc tac get gcg gee atg cag tgg ctg tgg agg gat gee ggc ate 651 
Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly He 

130 135 140 

egg gee tgc tat gag cgt egg egg gaa ttc cac ctg etc gat tea gec 669 
Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

gtg tac tac ctg tec cac ctg gag cgc ate acc gag gag ggc tac gtc 747 
Val Tyr Tyr Leu Ser His Leu Glu Arg He Thr Glu Glu Gly Tyr Val 

165 170 175 

ccc aca get cag gac gtg etc cgc age cgc atg ccc acc act ggc ate 795 
Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 

180 185 190 

aac gag tac tgc ttc tec gtg cag aaa acc aac ctg egg ate gtg gac 843 
Asn Glu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg He Val Asp 

195 200 205 

gtc ggg ggc cag aag tea gag cgt aag aaa tgg ate cat tgt ttc gag 891 

3 4 ffi$E# 2003-3007533 
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Val Gly Gly Gin Lys Ser Glu Arg Lys Lys Trp He His Cys Phe Glu 

210 215 220 

aac gtg ate gec etc ate tac ctg gee tea ctg agt gaa tac gac cag 939 
Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

tgc ctg gag gag aac aac cag gag aac cgc atg aag gag age etc gca 987 
Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 

245 250 255 

ttg ttt ggg act ate ctg gaa eta ccc tgg ttc aaa age aca tec gtc 1035 
Leu Phe Gly Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

ate etc ttt etc aac aaa ace gac ate ctg gag gag aaa ate ccc ace 1083 
He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Glu Lys He Pro Thr 

275 280 285 

tec cac ctg get acc tat ttc ccc agt ttc cag ggc cct aag cag gat 1131 
Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

get gag gca gee aag agg ttc ate ctg gac atg tac acg agg atg tac 1179 
Ala Glu Ala Ala Lys Arg Phe He Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

acc ggg tgc gtg gac ggc ccc gag ggc age aag aag ggc gca cga tec 1227 
Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Lys Lys Gly Ala Arg Ser 

325 330 335 

cga cgc ctt ttc age cac tac aca tgt gee aca gac aca cag aac ate 1275 
Arg Arg Leu Phe Ser His Tyr Thr Cys Ala Thr Asp Thr Gin Asn He 

340 345 350 

cgc aag gtc ttc aag gac gtg egg gac teg gtg etc gee cgc tac ctg 1323 
Arg Lys Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 
355 360 365 

3 5 miE#2 0 0 3 - 3 0 0 7 5 3 3 
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gac gag ate aac ctg ctg 1341 
Asp Glu He Asn Leu Leu 

370 

tgacccaggc cccacctggg geaggeggea ccggcgggcg ggtgggaggt gggagtggct 1401 
gcagggaccc tagtgtcctg gtctatctct ccagcctcgg cccacacgca agggagtegg 1461 
gggacggccc gctgctggcc gctctcttct ctgcctctca ccaggacagc cgccccccag 1521 
ggtactcctg cccttgcttg actcagtttc cctcctttga aagggaagga geaaaaegge 1581 
catttgggat gccagggtgg atgaaaaggt gaagaaatca ggggattgag acttgggtgg 1641 
gtgggcatct ctcaggagcc ccatctccgg gcgtgtcacc tcctgggcag ggttctggga 1701 
ccctctgtgg gtgaegcaca ccctgggatg gggctagtag agecttcagg cgccttcggg 1761 
cgtggactct ggcgcactct agtggacagg agaaggaacg ccttccagga acctgtggac 1821 
taggggtgea gggacttccc tttgcaaggg gtaacagacc gctggaaaac actgtcactt 1881 
tcagagctcg gtggctcaca gcgtgtcctg ccccggtttg eggacgagag aaatcgegge 1941 
ccacaagcat cccccatccc ttgcaggctg ggggctgggc atgetgeate ttaacctttt 2001 
gtatttattc cctcaccttc tgeagggetc cgtgcgggct gaaattaaag atttcttag 2060 

<210> 10 
<211> 2679 
<212> DNA 
<213> Human 

<300> 

<308> GENBANK NMJ)02073 
<400> 10 

gagaccagga cc 12 
atg gga tgt egg caa age tea gag gaa aaa gaa gca gee egg egg tec 60 
Met Gly Cys Arg Gin Ser Ser Glu Glu Lys Glu Ala Ala Arg Arg Ser 

1 5 10 15 
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egg aga att gac cgc cac ctg cgc tea gag age cag egg caa cgc cgc 108 

Arg Arg lie Asp Arg His Leu Arg Ser Glu Ser Gin Arg Gin Arg Arg 

20 25 30 

gaa ate aag ctg etc ctg ctg ggc acc age aac tea ggc aag age ace 156 

Glu lie Lys Leu Leu Leu Leu Gly Thr Ser Asn Ser Gly Lys Ser Thr 

35 40 45 

ate gtc aaa cag atg aag ate ate cac age ggc ggc ttc aac ctg gag 204 

He Val Lys Gin Met Lys He He His Ser Gly Gly Phe Asn Leu Glu 

50 55 60 

gee tgc aag gag tac aag ccc etc ate ate tac aat gee ate gac teg 252 

Ala Cys Lys Glu Tyr Lys Pro Leu He He Tyr Asn Ala He Asp Ser 
65 70 75 80 

ctg acc cgc ate ate egg gee ctg gee gee etc agg ate gac ttc cac 300 

Leu Thr Arg He lie Arg Ala Leu Ala Ala Leu Arg lie Asp Phe His 

85 90 95 

aac ccc gac cgc gee tac gac get gtg cag etc ttt gcg ctg acg ggc 348 

Asn Pro Asp Arg Ala Tyr Asp Ala Val Gin Leu Phe Ala Leu Thr Gly 

100 105 110 

ccc get gag age aag ggc gag ate aca ccc gag ctg ctg ggt gtc atg 396 

Pro Ala Glu Ser Lys Gly Glu He Thr Pro Glu Leu Leu Gly Val Met 

115 120 125 

cga egg etc tgg gee gac cca ggg gca cag gee tgc ttc age cgc tec 444 

Arg Arg Leu Trp Ala Asp Pro Gly Ala Gin Ala Cys Phe Ser Arg Ser 

130 135 140 

age gag tac cac ctg gag gac aac gcg gec tac tac ctg aac gac ctg 492 

Ser Glu Tyr His Leu Glu Asp Asn Ala Ala Tyr Tyr Leu Asn Asp Leu 
145 150 155 160 

gag cgc ate gee gca get gac tat ate ccc act gtc gag gac ate ctg 540 

Glu Arg He Ala Ala Ala Asp Tyr He Pro Thr Val Glu Asp He Leu 

3 7 2003-3007533 
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165 170 175 

cgc tec egg gac atg ace acg ggc att gtg gag aac aag ttc acc ttc 588 
Arg Ser Arg Asp Met Thr Thr Gly lie Val Glu Asn Lys Phe Thr Phe 7 

180 185 190 

aag gag etc acc ttc aag atg gtg gac gtg ggg ggg cag agg tea gag 636 
Lys Glu Leu Thr Phe Lys Met Val Asp Val Gly Gly Gin Arg Ser Glu 

195 200 205 

cgc aaa aag tgg ate cac tgc ttc gag ggc gtc aca gee ate ate ttc 684 
Arg Lys Lys Trp lie His Cys Phe Glu Gly Val Thr Ala He He Phe 

210 215 220 

tgt gtg gag etc age ggc tac gac ctg aaa etc tac gag gat aac cag 732 
Cys Val Glu Leu Ser Gly Tyr Asp Leu Lys Leu Tyr Glu Asp Asn Gin 
225 230 235 240 

aca agt egg atg gca gag age ttg cgc etc ttt gac tec ate tgc aac 780 
Thr Ser Arg Met Ala Glu Ser Leu Arg Leu Phe Asp Ser He Cys Asn 

245 250 255 

aac aac tgg ttc ate aac acc tea etc ate etc ttc ctg aac aag aag 828 
Asn Asn Trp Phe He Asn Thr Ser Leu He Leu Phe Leu Asn Lys Lys 

260 265 270 

gac ctg ctg gca gag aag ate cgc cgc ate ccg etc acc ate tgc ttt 876 
Asp Leu Leu Ala Glu Lys He Arg Arg He Pro Leu Thr He Cys Phe 

275 280 285 

ccc gag tac aag ggc cag aac acg tac gag gag gee get gtc tac ate 924 
Pro Glu Tyr Lys Gly Gin Asn Thr Tyr Glu Glu Ala Ala Val Tyr lie 

290 295 300 

cag egg cag ttt gaa gac ctg aac cgc aac aag gag acc aag gag ate 972 
Gin Arg Gin Phe Glu Asp Leu Asn Arg Asn Lys Glu Thr Lys Glu lie 
305 310 315 320 

-tac tec cac ttc acc tgc gee acc gac acc agt aac ate cag ttt gtc 1020 

3 8 miiE#2 0 0 3 - 3 0 0 7 5 3 3 
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Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Ser Asn lie Gin Phe Val 

325 330 335 

ttc gac gcg gtg aca gac gtc ate ata cag aac aat etc aag tac att 1068 
Phe Asp Ala Val Thr Asp Val He lie Gin Asn Asn Leu Lys Tyr He 

340 345 350 

ggc ctt tgc 1077 
Gly Leu Cys 
355 
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aaggggagca aggggtggtg cccctggtcc cagcatgccc cgcgcctgag actggctgga 2337 
aatgctctga ctcctgtgaa ggcacagcca gcgttgtggc ctgagggagg ccctgctggg 2397 
accctgatct gggccttcct gtcccagggc ctatgggcaa ctgcgttgaa aggacgttcg 2457 
ccaagggccg tgtgtaaata cgaactgcgc catggagagg agaggcactg ccggagccct 2517 
tgccagatct ccctccctct ctctgtgcag tagctgtgtg tccgaggtca gtgtgcggaa 2577 
tcacagccaa ggacgtgaag agatgtacgg gggaaagaga agctggggat tggatgaaag 2637 
tcaaaggttg tctactttaa gaaaataaaa taccctgaat gg 

<210> 11 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<400> 11 

cgcaagcttg actgaggcca ccgcaccat 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

ctccttgttt cggttgctgc cctcggggc 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<400> 13 

ggccccgagg gcagcaaccg aaacaaggag 

<210> 14 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

gcattacgat gcggccgcag ctcctcagca aaggcca 

<210> 15 
<211> 1122 
<212> DNA 

<213> Artificial Sequence 

<300> 

<301>SEJAL M. MODY, MAURICE K. C. HO, SUSHMA A. JOSH I, and YUNG H. WONG 
<302>Incorporation of GalphaZ^Specif ic Sequence at the Carboxyl Terminus 

Increases the Promiscuity of Galphal6 toward Gi-Coupled Receptors 
<303>The American Society for Pharmacology and Experimental Therapeutics 

<304>57 
<306>13-23 
<307>2000 
<400> 15 

atg gcc cgc teg ctg acc tgg cgc tgc tgc ccc tgg tgc ctg acg gag 48 
Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 

1 5 10 15 

gat gag aag gcc gcc gcc egg gtg gac cag gag ate aac agg ate etc 96 
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Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu He Asn Arg He Leu 

20 25 30 

ttg gag cag aag aag cag gac cgc ggg gag ctg aag ctg ctg ctt ttg 144 

Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

ggc cca ggc gag age ggg aag age acc ttc ate aag cag atg egg ate 192 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He 

50 55 60 

ate cac ggc gec ggc tac teg gag gag gag cgc aag ggc ttc egg ccc 240 

He His Gly Ala Gly Tyr Ser Glu Glu Glu Arg Lys Gly Phe Arg Pro 

65 70 75 80 

ctg gtc tac cag aac ate ttc gtg tec atg egg gec atg ate gag gec 288 

Leu Val Tyr Gin Asn He Phe Val Ser Met Arg Ala Met He Glu Ala 

85 90 95 

atg gag egg ctg cag att cca ttc age agg ccc gag age aag cac cac 336 

Met Glu Arg Leu Gin He Pro Phe Ser Arg Pro Glu Ser Lys His His 

100 105 110 

get age ctg gtc atg age cag gac ccc tat aaa gtg acc acg ttt gag 384 

Ala Ser Leu Val Met Ser Gin Asp Pro Tyr Lys Val Thr Thr Phe Glu 

115 120 125 

aag. cgc tac get gcg gee atg cag tgg ctg tgg agg gat gec ggc ate 432 

Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly He 

130 135 140 

egg gec tgc tat gag cgt egg egg gaa ttc cac ctg etc gat tea gee 480 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 

145 . 150 155 160 

gtg tac tac ctg tec cac ctg gag cgc ate acc gag gag ggc tac gtc 528 

Val Tyr Tyr Leu Ser His Leu Glu Arg He Thr Glu Glu Gly Tyr Val 

165 170 175 
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ccc aca get cag gac gtg etc cgc age cgc atg ccc ace act ggc ate 576 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly lie 

180 185 190 

aac gag tac tgc ttc tec gtg cag aaa ace aac ctg egg ate gtg gac 624 

Asn Glu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg He Val Asp 

195 200 205 

gtc ggg ggc cag aag tea gag cgt aag aaa tgg ate cat tgt ttc gag 672 

Val Gly Gly Gin Lys Ser Glu Arg Lys Lys Trp lie His Cys Phe Glu 

210 215 220 

aac gtg ate gee etc ate tac ctg gec tea ctg agt gaa tac gac cag 720 

Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 

225 230 235 240 

tgc ctg gag gag aac aac cag gag aac cgc atg aag gag age etc gca 768 

Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 

245 250 255 

ttg ttt ggg act ate ctg gaa eta ccc tgg ttc aaa age aca tec gtc 816 

Leu Phe Gly Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

ate etc ttt etc aac aaa ace gac ate ctg gag gag aaa ate ccc ace 864 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Glu Lys He Pro Thr 

275 280 285 

tec cac ctg get ace tat ttc ccc agt ttc cag ggc cct aag cag gat 912 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

get gag gca gee aag agg ttc ate ctg gac atg tac acg agg atg tac 960 

Ala Glu Ala Ala Lys Arg Phe lie Leu Asp Met Tyr Thr Arg Met Tyr 

305 310 315 320 

ace ggg tgc gtg gac ggc ccc gag ggc age aac cgc aac aag gag ace 1008 

Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Asn Arg Asn Lys Glu Thr 
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325 330 335 

aag gag ate tac tec cac ttc ace tgc gee ace gac ace agt aac ate 1056 
Lys Glu He Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Ser Asn He 

340 345 350 

cag ttt gtc ttc gac gcg gtg aca gac gtc ate ata cag aac aat etc 1104 
Gin Phe Val Phe Asp Ala Val Thr Asp Val He He Gin Asn Asn Leu 

355 360 365 

aag tac att ggc ctt tgc 
Lys Tyr He Gly Leu Cys 
370 



<210> 16 
<211> 2529 
<212> DNA 
<213> Mouse 

<300> 

<308>GENBANK AY032622 
<400> 16 

atg ctt ttc tgg gca get 
Met Leu Phe Trp Ala Ala 

1 5 
get tac tgc tgg get ttc 
Ala Tyr Cys Trp Ala Phe 
20 

ttc age etc cct ggg gac 
Phe Ser Leu Pro Gly Asp 

35 



cac ctg ctg etc age ctg 
His Leu Leu Leu Ser Leu 

10 

age tgc caa agg aca gaa 
Ser Cys Gin Arg Thr Glu 

25 

ttc etc ctg gca ggc ctg 
Phe Leu Leu Ala Gly Leu 

40 



cag ctg gee gtt 48 
Gin Leu Ala Val 

15 

tec tct cca ggt 96 
Ser Ser Pro Gly 

30 

ttc tec etc cat 144 
Phe Ser Leu His 

45 



mm* -2 o 
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get gac tgt ctg cag gtg aga cac aga cct ctg gtg aca agt tgt gac 192 
Ala Asp Cys Leu Gin Val Arg His Arg Pro Leu Val Thr Ser Cys Asp 

50 55 60 

agg tct gac age ttc aac ggc cat ggc tat cac etc ttc caa gee atg 240 
Arg Ser Asp Ser Phe Asn Gly His Gly Tyr His Leu Phe Gin Ala Met 
65 70 75 80 

egg ttc ace gtt gag gag ata aac aac tec aca get ctg ctt ccc aac 288 
Arg Phe Thr Val Glu Glu He Asn Asn Ser Thr Ala Leu Leu Pro Asn 

85 90 95 

ate acc ctg ggg tat gaa ctg tat gac gtg tgc tea gag tct tec aat 336 
He Thr Leu Gly Tyr Glu Leu Tyr Asp Val Cys Ser Glu Ser Ser Asn 

100 105 110 

gtc tat gee acc ctg agg gtg ccc gee cag caa ggg aca ggc cac eta 384 
Val Tyr Ala Thr Leu Arg Val Pro Ala Gin Gin Gly Thr Gly His Leu 

115 120 125 

gag atg cag aga gat ctt cgc aac cac tec tec aag gtg gtg gca etc 432 
Glu Met Gin Arg Asp Leu Arg Asn His Ser Ser Lys Val Val Ala Leu 

130 135 140 

att ggg cct gat aac act gac cac get gtc acc act get gee ctg ctg 480 
He Gly Pro Asp Asn Thr Asp His Ala Val Thr Thr Ala Ala Leu Leu 
145 150 155 160 

age cct ttt ctg atg ccc ctg gtc age tat gag gcg age age gtg ate 528 
Ser Pro Phe Leu Met Pro Leu Val Ser Tyr Glu Ala Ser Ser Val lie 

165 170 175 

etc agt ggg aag cgc aag ttc ccg tec ttc ttg cgc acc ate ccc age 576 
Leu Ser Gly Lys Arg Lys Phe Pro Ser Phe Leu Arg Thr He Pro Ser 

180 185 190 

gat aag tac cag gtg gaa gtc ata gtg egg ctg ctg cag age ttc ggc 624 
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Asp Lys Tyr Gin Val Glu Val He Val Arg Leu Leu Gin Ser Phe Gly 

195 200 205 

tgg gtc tgg ate teg etc gtt ggc age tat ggt gac tac ggg cag ctg 672 
Trp Val Trp lie Ser Leu Val Gly Ser Tyr Gly Asp Tyr Gly Gin Leu 

210 . 215 220 

ggc gta cag gcg ctg gag gag ctg gec act cca egg ggc ate tgc gtc 720 
Gly Val Gin Ala Leu Glu Glu Leu Ala Thr Pro Arg Gly He Cys Val 
225 230 235 240 

gec ttc aag gac gtg gtg cct etc tec gec cag gcg ggt gac cca agg 768 
Ala Phe Lys Asp Val Val Pro Leu Ser Ala Gin Ala Gly Asp Pro Arg 

245 250 255 

atg cag cgc atg atg ctg cgt ctg get cga gec agg acc ace gtg gtc 816 
Met Gin Arg Met Met Leu Arg Leu Ala Arg Ala Arg Thr Thr Val Val 

260 265 270 

gtg gtc ttc tct aac egg cac ctg get gga gtg ttc ttc agg tct gtg 864 
Val Val Phe Ser Asn Arg His Leu Ala Gly Val Phe Phe Arg Ser Val 

275 280 285 

gtg ctg gec aac ctg act ggc aaa gtg tgg ate gec tec gaa gac tgg 912 
Val Leu Ala Asn Leu Thr Gly Lys Val Trp He Ala Ser Glu Asp Trp 

290 295 300 

gec ate tec acg tac ate acc aat gtg ccc ggg ate cag ggc att ggg 960 
Ala lie Ser Thr Tyr He Thr Asn Val Pro Gly He Gin Gly He Gly 
^305 310 315 320 

acg gtg ctg ggg gtg gee ate cag cag aga caa gtc cct ggc ctg aag 1008 
Thr Val Leu Gly Val Ala He Gin Gin Arg Gin Val Pro Gly Leu Lys 

325 330 335 

gag ttt gaa gag tec tat gtc cag gca gtg atg ggt get ccc aga act 1056 
Glu Phe Glu Glu Ser Tyr Val Gin Ala Val Met Gly Ala Pro Arg Thr 
340 345 350 
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tgc cca gag ggg tec tgg tgc ggc act aac cag ctg tgc agg gag tgt 1104 

Cys Pro Glu Gly Ser Trp Cys Gly Thr Asn Gin Leu Cys Arg Glu Cys 

355 360 365 

cac get ttc acg aca tgg aac atg ccc gag ctt gga gec ttc tec atg 1152 

His Ala Phe Thr Thr Trp Asn Met Pro Glu Leu Gly Ala Phe Ser Met 

370 375 380 

age get gee tac aat gtg tat gag get gtg tat get gtg gee cac ggc 1200 

Ser Ala Ala Tyr Asn Val Tyr Glu Ala Val Tyr Ala Val Ala His Gly 

385 390 395 400 

etc cac cag etc ctg gga tgt ace tct ggg acc tgt gee aga ggc cca 1248 

Leu His Gin Leu Leu Gly Cys Thr Ser Gly Thr Cys Ala Arg Gly Pro 

405 410 415 

gtc tac ccc tgg cag ctt ctt cag cag ate tac aag gtg aat ttc ctt 1296 
Val Tyr Pro Trp Gin Leu Leu Gin Gin He Tyr Lys Val Asn Phe Leu 

420 425 430 

eta cat aag aag act gta gca ttc gat gac aag ggg gac cct eta ggt 1344 

Leu His Lys Lys Thr Val Ala Phe Asp Asp Lys Gly Asp Pro Leu Gly 

435 440 445 

tat tat gac ate ate gee tgg gac tgg aat gga cct gaa tgg acc ttt 1392 

Tyr Tyr Asp He He Ala Trp Asp Trp Asn Gly Pro Glu Trp Thr Phe 

450 455 460 

gag gtc att ggt tct gee tea ctg tct cca gtt cat eta gac ata aat 1440 

Glu Val He Gly Ser Ala Ser Leu Ser Pro Val His Leu Asp lie Asn 

465 470 475 480 

aag aca aaa ate cag tgg cac ggg aag aac aat cag gtg cct gtg tea 1488 

Lys Thr Lys He Gin Trp His Gly Lys Asn Asn Gin Val Pro Val Ser 

485 490 495 

gtg tgt acc agg gac tgt etc gaa ggg cac cac agg ttg gtc atg ggt 1536 

Val Cys Thr Arg Asp Cys Leu Glu Gly His His Arg Leu Val Met Gly 
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500 505 510 

tec cac cac tgc tgc ttc gag tgc atg ccc tgt gaa get ggg aca ttt 1584 

Ser His His Cys Cys Phe Glu Cys Met Pro Cys Glu Ala Gly Thr Phe 

515 520 525 

etc aac acg agt gag ctt cac ace tgc cag cct tgt gga aca gaa gaa 1632 

Leu Asn Thr Ser Glu Leu His Thr Cys Gin Pro Cys Gly Thr Glu Glu 
530 535 540 

7 

tgg gec cct gag ggg age tea gec tgc ttc tea cgc acc gtg gag ttc 1680 

Trp Ala Pro Glu Gly Ser Ser Ala Cys Phe Ser Arg Thr Val Glu Phe 

545 550 555 560 

ttg ggg tgg cat gaa ccc ate tct ttg gtg eta tta gca get aac acg 1728 

Leu Gly Trp His Glu Pro He Ser Leu Val Leu Leu Ala Ala Asn Thr 

565 570 575 

eta ttg ctg ctg ctg ctg att ggg act get ggc ctg ttt gec tgg cgt 1776 

Leu Leu Leu Leu Leu Leu He Gly Thr Ala Gly Leu Phe Ala Trp Arg 

580 585 590 

ctt cac acg cct gtt gtg agg tea get ggg ggt agg ctg tgc ttc etc 1824 

Leu His Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu 

595 600 605 

atg ctg ggt tec ttg gta get ggg agt tgc age etc tac age ttc ttc 1872 

Met Leu Gly Ser Leu Val Ala Gly Ser Cys Ser Leu Tyr Ser Phe Phe 

610 615 620 

ggg aag ccc acg gtg ccc gcg tgc ttg ctg cgt cag ccc etc ttt tct 1920 

Gly Lys Pro Thr Val Pro Ala Cys Leu Leu Arg Gin Pro Leu Phe Ser 
625 630 635 640 

etc ggg ttt gee att ttc etc tec tgt ctg aca ate cgc tec ttc caa 1968 

Leu Gly Phe Ala He Phe Leu Ser Cys Leu Thr He Arg Ser Phe Gin 

645 650 655 

ctg gtc ate ate ttc aag ttt tct acc aag gta ccc aca ttc tac cac 2016 
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Leu Val He lie Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr His 

660 665 670 

act tgg gcc caa aac cat ggt gcc gga ata ttc gtc att gtc age tec 2064 

Thr Trp Ala Gin Asn His Gly Ala Gly He Phe Val He Val Ser Ser 

675 680 685 

acg gtc cat ttg ttc etc tgt etc acg tgg ctt gca atg tgg ace cca 2112 

Thr Val His Leu Phe Leu Cys Leu Thr Trp Leu Ala Met Trp Thr Pro 

690 695 700 

egg ccc ace agg gag tac cag cgc ttc ccc cat ctg gtg att ctt gag 2160 

Arg Pro Thr Arg Glu Tyr Gin Arg Phe Pro His Leu Val He Leu Glu 

705 710 715 720 

tgc aca gag gtc aac tct gtg ggc ttc ctg gtg get ttc gca cac aac 2208 

Cys Thr Glu Val Asn Ser Val Gly Phe Leu Val Ala Phe Ala His Asn 

725 730 735 

ate etc etc tec ate age ace ttt gtc tgc age tac ctg ggt aag gaa 2256 

lie Leu Leu Ser lie Ser Thr Phe Val Cys Ser Tyr Leu Gly Lys Glu 

740 745 750 

ctg ccg gag aac tat aac gaa gcc aaa tgt gtc acc ttc age ctg etc 2304 

Leu Pro Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu 

755 760 765 

etc cac ttc gta tec tgg ate get ttc ttc acc atg tec age att tac 2352 

Leu His Phe Val Ser Trp He Ala Phe Phe Thr Met Ser Ser He Tyr 

770 775 780 

cag ggc age tac eta ccc gcg gtc aat gtg ctg gca ggg ctg gcc act 2400 

Gin Gly Ser Tyr Leu Pro Ala Val Asn Val Leu Ala Gly Leu Ala Thr 

785 790 795 800 

ctg agt ggc ggc ttc age ggc tat ttc etc cct aaa tgc tac gtg att 2448 

Leu Ser Gly Gly Phe Ser Gly Tyr Phe Leu Pro Lys Cys Tyr Val He 
805 810 815 
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#2002- 



3 2 1 8 8 7 



etc tgc cgt cca gaa etc aac aac aca gaa cac ttt cag gec tec ate 
Leu Cys Arg Pro Glu Leu Asn Asn Thr Glu His Phe Gin Ala Ser He 

820 825 830 

cag gac tac acg agg cgc tgc ggc act ace tga 
Gin Asp Tyr Thr Arg Arg Cys Gly Thr Thr 
835 840 



2496 



<210> 17 
<211> 2532 
<212> DNA 
<213> mouse 



<300> 

<308>GENBANK AY032623 
<400> 17 

atg gga ccc cag gcg agg 
Met Gly Pro Gin Ala Arg 

1 5 
get ctg cct aag cca gtc 
Ala Leu Pro Lys Pro Val 
20 

get ggg gac tac etc ctg 
Ala Gly Asp Tyr Leu Leu 

35 

aag agt gtc tct cac etc 
Lys Ser Val Ser His Leu 

50 

tac aac atg aag gtg ttg 



aca etc cat ttg ctg ttt 
Thr Leu His Leu Leu Phe 

10 

atg ctg gta ggg aac tec 
Met Leu Val Gly Asn Ser 

25 

ggt ggc etc ttt ace etc 
Gly Gly Leu Phe Thr Leu 

40 

age tac ctg cag gtg ccc 
Ser Tyr Leu Gin Val Pro 
55 60 
ggc tac aac etc atg cag 



etc ctg ctg cat 48 
Leu Leu Leu H i s 
15 

gac ttt cac ctg 96 
Asp Phe His Leu 

30 

cat gee aac gtg 144 
His Ala Asn Val 

45 

aag tgc aat gag 192 
Lys Cys Asn Glu 

gee atg cga ttc 240 



5 0 
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Tyr Asn Met Lys Val Leu Gly Tyr Asn Leu Met Gin Ala Met Arg Phe 

65 70 75 80 

gcc gtg gag gaa ate aac aac tgt age tct ttg ctg ccc ggc gtg ctg 288 

Ala Val Glu Glu He Asn Asn Cys Ser Ser Leu Leu Pro Gly Val Leu 

85 90 95 

etc ggc tac gag atg gtg gat gtc tgc tac etc tec aac aat ate cag 336 

Leu Gly Tyr Glu Met Val Asp Val Cys Tyr Leu Ser Asn Asn lie Gin 

100 105 110 

cct ggg etc tac ttc ctg tea cag ata gat gac ttc ctg ccc ate etc 384 

Pro Gly Leu Tyr Phe Leu Ser Gin He Asp Asp Phe Leu Pro He Leu 

115 120 125 

aaa gac tac age cag tac agg ccc caa gtg gtg get gtt att ggc cca 432 

Lys Asp Tyr Ser Gin Tyr Arg Pro Gin Val Val Ala Val He Gly Pro 

130 135 140 

gac aac tct gag tct gcc ate ace gtg tec aac att etc tec tac ttc 480 

Asp Asn Ser Glu Ser Ala He Thr Val Ser Asn He Leu Ser Tyr Phe 

145 150 155 160 

etc gtg cca cag gtc aca tat age gcc ate acc gac aag ctg caa gac 528 

Leu Val Pro Gin Val Thr Tyr Ser Ala lie Thr Asp Lys Leu Gin Asp 

165 170 175 

aag egg cgc ttc cct gcc atg ctg cgc act gtg ccc age gcc acc cac 576 

Lys Arg Arg Phe Pro Ala Met Leu Arg Thr Val Pro Ser Ala Thr His 

180 185 190 

cac ate gag gcc atg gtg caa ctg atg gtt cac ttc cag tgg aac tgg 624 

His He Glu Ala Met Val Gin Leu Met Val His Phe Gin Trp Asn Trp 

195 200 205 

ate gtg gtg ctg gtg age gat gac gat tat ggc cga gag aac age cac 672 

He Val Val Leu Val Ser Asp Asp Asp Tyr Gly Arg Glu Asn Ser His 

210 215 220 
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ctg ctg age cag cgt ctg acc aac act ggc gac ate tgc att gee ttc 720 

Leu Leu Ser Gin Arg Leu Thr Asn Thr Gly Asp He Cys He Ala Phe 

225 230 235 240 

cag gag gtt ctg ccc gta cca gaa ccc aac cag get gtg agg cct gag 768 

Gin Glu Val Leu Pro Val Pro Glu Pro Asn Gin Ala Val Arg Pro Glu 

245 250 255 

gag cag gac caa ctg gac aac ate ctg gac aag ctg egg egg act teg 816 
Glu Gin Asp Gin Leu Asp Asn He Leu Asp Lys Leu Arg Arg Thr Ser 

260 265 270 

gcg cgt gtg gtg gtg ata ttc teg ccg gag ctg age ctg cac aac ttc 864 
Ala Arg Val Val Val He Phe Ser Pro Glu Leu Ser Leu His Asn Phe 

275 280 285 

ttc cgt gag gtg ctg cgc tgg aac ttc acg ggc ttt gtg tgg att gee 912 
Phe Arg Glu Val Leu Arg Trp Asn Phe Thr Gly Phe Val Trp He Ala 

290 295 300 

tct gag tec tgg gee ate gac cct gtt eta cac aac etc aca gag ctg 960 
Ser Glu Ser Trp Ala He Asp Pro Val Leu His Asn Leu Thr Glu Leu 
305 310 315 320 

cgc cac acg ggc act ttc ctg ggt gtc acc ate cag agg gtg tec ate 1008 
Arg His Thr Gly Thr Phe Leu Gly Val Thr He Gin Arg Val Ser He 

325 330 335 

cct ggc ttc age cag ttc cga gtg cgc cat gac aag cca ggg tat cgc 1056 
Pro Gly Phe Ser Gin Phe Arg Val Arg His Asp Lys Pro Gly Tyr Arg 

340 345 350 

atg cct aac gag acc age ctg egg act acc tgt aac cag gac tgc gac 1104 
Met Pro Asn Glu Thr Ser Leu Arg Thr Thr Cys Asn Gin Asp Cys Asp 

355 360 365 

gee tgc atg aac ate act gag tec ttc aac aac gtt etc atg ctt teg 1152 
Ala Cys Met Asn He Thr Glu Ser Phe Asn Asn Val Leu Met Leu Ser 
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370 375 380 

ggg gag cgt gtg gtc tac age gtg tac teg gee gtc tac gcg gtg gee 1200 
Gly Glu Arg Val Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala 
385 390 395 400 

cac acc etc cac aga etc etc cac tgc aat cag gtc cgc tgc acc aag 1248 
His Thr Leu His Arg Leu Leu His Cys Asn Gin Val Arg Cys Thr Lys 

405 410 415 

caa ate gtc tat cca tgg cag eta etc agg gag ate tgg cat gtc aac 1296 
Gin He Val Tyr Pro Trp Gin Leu Leu Arg Glu lie Trp His Val Asn 

420 425 430 

ttc acg etc ctg ggc aac cag etc ttc ttc gac gaa caa ggg gac atg 1344 
Phe Thr Leu Leu Gly Asn Gin Leu Phe Phe Asp Glu Gin Gly Asp Met 

435 440 445 

ccg atg etc ctg gac ate ate cag tgg cag tgg ggc ctg age cag aac 1392 
Pro Met Leu Leu Asp He He Gin Trp Gin Trp Gly Leu Ser Gin Asn 

450 455 460 

ccc ttc caa age ate gee tec tac tec ccc acc gag acg agg ctg acc 1440 
Pro Phe Gin Ser He Ala Ser Tyr Ser Pro Thr Glu Thr Arg Leu Thr 
465 470 475 480 

tac att age aat gtg tec tgg tac acc ccc aac aac acg gtc ccc ata 1488 
Tyr He Ser Asn Val Ser Trp Tyr Thr Pro Asn Ash Thr Val Pro He 

485 490 495 

tec atg tgt tct aag agt tgc cag cct ggg caa atg aaa aaa ccc ata 1536 
Ser Met Cys Ser Lys Ser Cys Gin Pro Gly Gin Met Lys Lys Pro He 

500 505 510. 

ggc etc cac cca tgc tgc ttc gag tgt gtg gac tgt ccg ccg gac acc 1584 
Gly Leu His Pro Cys Cys Phe Glu Cys Val Asp Cys Pro Pro Asp Thr 

515 520 525 

tac etc aac cga tea gta gat gag ttt aac tgt ctg tec tgc ccg ggt 1632 
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Tyr Leu Asn Arg Ser Val Asp Glu Phe Asn Cys Leu Ser Cys Pro Gly 

530 535 540 

tec atg tgg tct tac aag aac aac ate get tgc ttc aag egg egg ctg 1680 
Ser Met Trp Ser Tyr Lys Asn Asn He Ala Cys Phe Lys Arg Arg Leu 
545 550 555 560 

gee ttc ctg gag tgg cac gaa gtg ccc act ate gtg gtg acc ate ctg 1728 
Ala Phe Leu Glu Trp His Glu Val Pro Thr He Val Val Thr lie Leu 

565 570 575 

gee gee ctg ggc ttc ate agt acg ctg gee att ctg etc ate ttc tgg 1776 
Ala Ala Leu Gly Phe He Ser Thr Leu Ala He Leu Leu He Phe Trp 

580 585 590 

aga cat ttc cag acg ccc atg gtg cgc teg gcg ggc ggc ccc atg tgc 1824 
Arg His Phe Gin Thr Pro Met Val Arg Ser Ala Gly Gly Pro Met Cys 

595 600 605 

ttc ctg atg ctg gtg ccc ctg ctg ctg gcg ttc ggg atg gtc ccc gtg 1872 
Phe Leu Met Leu Val Pro Leu Leu Leu Ala Phe Gly Met Val Pro Val 

610 615 620 

tat gtg ggc ccc ccc acg gtc ttc tec tgt ttc tgc cgc cag get ttc 1920 
Tyr Val Gly Pro Pro Thr Val Phe Ser Cys Phe Cys Arg Gin Ala Phe 
625 630 635 640 

ttc acc gtt tgc ttc tec gtc tgc etc tec tgc ate acg gtg cgc tec 1968 
Phe Thr Val Cys Phe Ser Val Cys Leu Ser Cys He Thr Val Arg Ser 

645 650 655 

ttc cag att gtg tgc gtc ttc aag atg gec aga cgc ctg cca age gec 2016 
Phe Gin He Val Cys Val Phe Lys Met Ala Arg Arg Leu Pro Ser Ala 

660 665 670 

tac ggt ttc tgg atg cgt tac cac ggg ccc tac gtc ttc gtg gec ttc 2064 
Tyr Gly Phe Trp Met Arg Tyr His Gly Pro Tyr Val Phe Val Ala Phe 
675 680 685 
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ate acg gec gtc aag gtg gec ctg gtg gcg ggc aac atg ctg gec acc 2112 
He Thr Ala Val Lys Val Ala Leu Val Ala Gly Asn Met Leu Ala Thr 

690 695 700 

acc ate aac ccc att ggc egg acc gac ccc gat gac ccc aat ate ata 2160 
Thr He Asn Pro He Gly Arg Thr Asp Pro Asp Asp Pro Asn He He 
705 710 715 720 

ate etc tec tgc cac cct aac tac cgc aac ggg eta etc ttc aac acc 2208 
He Leu Ser Cys His Pro Asn Tyr Arg Asn Gly Leu Leu Phe Asn Thr 

725 730 735 

age atg gac ttg ctg ctg tec gtg ctg ggt ttc age ttc gcg tac gtg 2256 
Ser Met Asp Leu Leu Leu Ser Val Leu Gly Phe Ser Phe Ala Tyr Val 

740 745 750 

ggc aag gaa ctg ccc acc aac tac aac gaa gec aag ttc ate acc etc 2304 
Gly Lys Glu Leu Pro Thr Asn Tyr Asn Glu Ala Lys Phe He Thr Leu 

755 760 765 

age atg acc ttc tec ttc acc tec tec ate tec etc tgc acg ttc atg 2352 
Ser Met Thr Phe Ser Phe Thr Ser Ser He Ser Leu Cys Thr Phe Met 

770 775 780 

tct gtc cac gat ggc gtg ctg gtc acc ate atg gat etc ctg gtc act 2400 
Ser Val His Asp Gly Val Leu Val Thr He Met Asp Leu Leu Val Thr 
785 790 795 800 

gtg etc aac ttt ctg gee ate ggc ttg ggg tac ttt ggc ccc aaa tgt 2448 
Val Leu Asn Phe Leu Ala He Gly Leu Gly Tyr Phe Gly Pro Lys Cys 

805 810 815 

tac atg ate ctt ttc tac ccg gag cgc aac act tea get tat ttc aat 2496 
Tyr Met He Leu Phe Tyr Pro Glu Arg Asn Thr Ser Ala Tyr Phe Asn 

820 825 830 

age atg att cag ggc tac acg atg agg aag age tag 
Ser Met He Gin Gly Tyr Thr Met Arg Lys Ser 
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<210> 18 
<211> 2577 
<212> DNA 
<213> mouse 

<300> 

<308>GENBANK AY032621 
<400> 18 

atg cca get ttg get ate atg ggt etc age ctg get get ttc ctg gag 48 
Met Pro Ala Leu Ala He Met Gly Leu Ser Leu Ala Ala Phe Leu Glu 

1 5 10 15 

ctt ggg atg ggg gee tct ttg tgt ctg tea cag caa ttc aag gca caa 96 
Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gin Gin Phe Lys Ala Gin 

20 25 30 

ggg gac tac ata ctg ggc ggg eta ttt ccc ctg ggc tea ace gag gag 144 
Gly Asp Tyr He Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu Glu 

35 40 45 

gee act etc aac cag aga aca caa ccc aac age ate ccg tgc aac agg 192 
Ala Thr Leu Asn Gin Arg Thr Gin Pro Asn Ser He Pro Cys Asn Arg 

50 . 55 60 

ttc tea ccc ctt ggt ttg ttc ctg gee atg get atg aag atg get gtg 240 
Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val 
65 70 75 80 

gag gag ate aac aat gga tct gee ttg etc cct ggg ctg egg ctg ggc 288 
Glu Glu He Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly 
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85 90 95 

tat gac eta ttt gac aca tgc tec gag cca gtg gtc ace atg aaa tec 336 

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Ser 

100 105 " 110 

agt etc atg ttc ctg gee aag gtg ggc agt caa age att get gee tac 384 

Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gin Ser He Ala Ala Tyr 

115 120 125 

tgc aac tac aca cag tac caa ccc cgt gtg ctg get gtc ate ggc ccc 432 

Cys Asn Tyr Thr Gin Tyr Gin Pro Arg Val Leu Ala Val He Gly Pro 

130 135 140 

cac tea tea gag ctt gee etc att aca ggc aag ttc ttc age ttc ttc 480 

His Ser Ser Glu Leu Ala Leu He Thr Gly Lys Phe Phe Ser Phe Phe 

145 150 155 160 

etc atg cca cag gtc age tat agt gee age atg gat egg eta agt gac 528 

Leu Met Pro Gin Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser Asp 

165 170 175 

egg gaa acg ttt cca tec ttc ttc cgc aca gtg ccc agt gac egg gtg 576 

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val 

180 185 190 

cag ctg cag gca gtt gtg act ctg ttg cag aac ttc age tgg aac tgg 624 

Gin Leu Gin Ala Val Val Thr Leu Leu Gin Asn Phe Ser Trp Asn Trp 

195 200 205 

gtg gee gee tta ggg agt gat gat gac tat ggc egg gaa ggt ctg age 672 

Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu Ser 

210 215 220 

ate ttt tct agt ctg gee aat gca cga ggt ate tgc ate gca cat gag 720 

He Phe Ser Ser Leu Ala Asn Ala Arg Gly He Cys He Aia His Glu 

225 230 235 240 

ggc ctg gtg cca caa cat gac act agt ggc caa cag ttg ggc aag gtg 768 
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Gly Leu Val Pro Gin His Asp Thr Ser Gly Gin Gin Leu Gly Lys Val 

245 250 255 

ctg gat gta eta cgc caa gtg aac caa agt aaa gta caa gtg gtg gtg 816 

Leu Asp Val Leu Arg Gin Val Asn Gin Ser Lys Val Gin Val Val Val 

260 265 270 

ctg ttt gec tct gec cgt get gtc tac tec ctt ttt agt tac age ate 864 

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser lie 

275 280 285 

cat cat ggc etc tea ccc aag gta tgg gtg gec agt gag tct tgg ctg 912 

His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu 

290 295 300 

aca tct gac ctg gtc atg aca ctt ccc aat att gee cgt gtg ggc act 960 

Thr Ser Asp Leu Val Met Thr Leu Pro Asn He Ala Arg Val Gly Thr 

305 310 315 320 

gtg ctt ggg ttt ttg cag egg ggt gee eta ctg cct gaa ttt tec cat 1008 

Val Leu Gly Phe Leu Gin Arg Gly Ala Leu Leu Pro Glu Phe Ser His 

325 330 335 

tat gtg gag act cac ctt gee ctg gee get gac cca gca ttc tgt gee 1056 

Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys Ala 

340 345 350 

tea ctg aat gcg gag ttg gat ctg gag gaa cat gtg atg ggg caa cgc 1104 

Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gin Arg 

355 360 365 

tgt cca egg tgt gac gac ate atg ctg cag aac eta tea tct ggg ctg 1152 

Cys Pro Arg Cys Asp Asp lie Met Leu Gin Asn Leu Ser Ser Gly Leu 

370 375 380 

ttg cag aac eta tea get ggg caa ttg cac cac caa ata ttt gca ace 1200 

Leu Gin Asn Leu Ser Ala Gly Gin Leu His His Gin He Phe Ala Thr 

385 390 395 400 
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tat gca get gtg tac agt gtg get caa gee ctt cac aac ace eta cag 1248 

Tyr Ala Ala Val Tyr Ser Val Ala Gin Ala Leu His Asn Thr Leu Gin 

405 410 415 

tgc aat gtc tea cat tgc cac gta tea gaa cat gtt eta ccc tgg cag 1296 

Cys Asn Val Ser His Cys His Val Ser Glu His Val Leu Pro Trp Gin 

420 425 430 

etc ctg gag aac atg tac aat atg agt ttc cat get cga gac ttg aca 1344 

Leu Leu Glu Asn Met Tyr Asn Met Ser Phe His Ala Arg Asp Leu Thr 

435 440 445 

eta cag ttt gat get gaa ggg aat gta gac atg gaa tat gac ctg aag 1392 

Leu Gin Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr Asp Leu Lys 

450 455 460 

atg tgg gtg tgg cag age cct aca cct gta tta cat act gtg ggc ace 1440 

Met Trp Val Trp Gin Ser Pro Thr Pro Val Leu His Thr Val Gly Thr 
465 470 475 480 

ttc aac ggc ace ctt cag ctg cag cag tct aaa atg tac tgg cca ggc 1488 

Phe Asn Gly Thr Leu Gin Leu Gin Gin Ser Lys Met Tyr Trp Pro Gly 

485 490 495 

aac cag gtg cca gtc tec cag tgt tec cgc cag tgc aaa gat ggc cag 1536 

Asn Gin Val Pro Val Ser Gin Cys Ser Arg Gin Cys Lys Asp Gly Gin 

500 505 510 

gtt cgc cga gta aag ggc ttt cat tec tgc tgc tat gac tgc gtg gac 1584 

Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp 

515 520 525 

tgc aag gcg ggc age tac egg aag cat cca gat gac ttc ace tgt act 1632 

Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr 

530 535 540 

cca tgt aac cag gac cag tgg tec cca gag aaa age aca gee tgc tta 1680 

Pro Cys Asn Gin Asp Gin Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu 
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545 550 555 560 

cct cgc agg ccc aag ttt ctg get tgg ggg gag cca gtt gtg ctg tea 1728 

Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser 

565 570 575 

etc etc ctg ctg ctt tgc ctg gtg ctg ggt eta gca ctg get get ctg 1776 

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu 

580 585 590 

ggg etc tct gtc cac cac tgg gac age cct ctt gtc cag gee tea ggt 1824 

Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gin Ala Ser Gly 

595 600 605 

ggc tea cag ttc tgc ttt ggc ctg ate tgc eta ggc etc ttc tgc etc 1872 

Gly Ser Gin Phe Cys Phe Gly Leu He Cys Leu Gly Leu Phe Cys Leu 

610 615 620 

agt gtc ctt ctg ttc cca ggg egg cca age tct gee age tgc ctt gca 1920 

Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala 

625 630 635 640 

caa caa cca atg get cac etc cct etc aca ggc tgc ctg age aca etc 1968 

Gin Gin Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu 

645 650 655 

ttc ctg caa gca get gag acc ttt gtg gag tct gag ctg cca ctg age 2016 

Phe Leu Gin Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu Ser 

660 665 670 

tgg gca aac tgg eta tgc age tac ctt egg gga etc tgg gee tgg eta 2064 

Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu 

675 680 685 

gtg gta ctg ttg gee act ttt gtg gag gca gca eta tgt gee tgg tat 2112 

Val Val Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr 

690 695 700 

ttg aac get ttc cca cca gag gtg gtg aca gac tgg tea gtg ctg ccc 2160 
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Leu Asn Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro 

705 710 715 720 

aca gag gta ctg gag cac tgc cac gtg cgt tec tgg gtc age ctg ggc 2208 

Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly 

725 730 735 

ttg gtg cac ate acc aat gca atg tta get ttc etc tgc ttt ctg ggc 2256 

Leu Val His He Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly 

740 745 750 

act ttc ctg gta cag age cag cct ggc cgc tac aac cgt gec cgt ggt 2304 

Thr Phe Leu Val Gin Ser Gin Pro Gly Arg Tyr Asn Arg Ala Arg Gly 

755 760 765 

etc acc ttc gec atg eta get tat ttc ate acc tgg gtc tct ttt gtg 2352 

Leu Thr Phe Ala Met Leu Ala Tyr Phe He Thr Trp Val Ser Phe Val 

770 775 780 

ccc etc ctg gec aat gtg cag gtg gee tac cag cca get gtg cag atg 2400 

Pro Leu Leu Ala Asn Val Gin Val Ala Tyr Gin Pro Ala Val Gin Met 
785 790 795 800 

ggt get ate eta gtc tgt gee ctg ggc ate ctg gtc acc ttc cac ctg 2448 

Gly Ala He Leu Val Cys Ala Leu Gly He Leu Val Thr Phe His Leu 

805 810 815 

ccc aag tgc tat gtg ctt ctt tgg ctg cca aag etc aac acc cag gag 2496 

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gin Glu 

820 825 830 

ttc ttc ctg gga agg aat gee aag aaa gca gca gat gag aac agt ggc 2544 

Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly 

835 840 845 

ggt ggt gag gca get cag gga cac aat gaa tga 

Gly Gly Glu Ala Ala Gin Gly His Asn Glu 

850 855 
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<210> 19 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<400> 19 

ggaattcatg cttttctggg cagctcacc 

<210> 20 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 20 

gcattacgat gcggccgctc aggtagtgcc gcagcgcc 

<210> 21 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<400> 21 

ggaattcatg ggaccccagg cgaggac 

<210> 22 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
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<400> 22 

gcattacgat gcggccgcct agctcttcct catcgtgtag 



<210> 23 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<400> 23 

ggaattcatg ccagctttgg ctatcatgg 

<210> 24 
<211> 41 
<212> DNA 

<213> Artificial Sequence 

<400> 24 

gcattacgat gcggccgctc attcattgtg ttcctgagct g 
[HI] ^iC^SGgat v h a 1 5Ma 1 

EF1 promoter :glBfyn?-^t- 
G a 1 5: ha 1 5 

polyA t a i 1 : jK'J Afaj&tJ*/ 

Gal6/Z: GieRa*^l-»; h a 1 6/Zdp^7SeS 
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EF1 promoter 
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polyA tai I 




Not I 



polyA tail 
EcoRV 
EF1 promoter 



Not I 



[0 2] 



EcoRV 



EF1 promoter 




EcoRI 



T1R3 



Notl 



polyA tai I 
BamHI 
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